Kratom is a tropical tree indigenous to South East Asian countries and has been traditionally used by natives to increase work efficiency and treat selected illnesses. However, the United Nations Office on Drugs and Crime (UNODC) classified kratom, Mitragyna speciosa, as a plant-based new psychoactive substance (NPS) that must be monitored worldwide, due to increasing reports of abuse. Many countries, including the Philippines, do not put restrictions on the said plant species including its major psychoactive drug, mitragynine. Under this prevailing provision, a research exploration was carried out to determine the distribution of kratom trees, locally known as "mambog", in the Philippines and authenticate species identity of collected specimens through chemical determination of mitragynine and DNA analysis.
Abstract
Kratom is a tropical tree indigenous to South East Asian countries and has been traditionally used by natives to increase work efficiency and treat selected illnesses. However, the United Nations Office on Drugs and Crime (UNODC) classified kratom, Mitragyna speciosa, as a plant-based new psychoactive substance (NPS) that must be monitored worldwide, due to increasing reports of abuse. Many countries, including the Philippines, do not put restrictions on the said plant species including its major psychoactive drug, mitragynine. Under this prevailing provision, a research exploration was carried out to determine the distribution of kratom trees, locally known as "mambog", in the Philippines and authenticate species identity of collected specimens through chemical determination of mitragynine and DNA analysis.
Various samples, specifically leaves, twigs, barks and roots, from claimed kratom species in selected regions of Luzon and the Mindanao Islands of the Philippines were sampled and preserved accordingly before subjecting them to instrumental analysis using Gas Chromatograph-Mass Spectrometer (GC-MS) and DNA barcoding.
During the field exploration, it was well documented that claimed kratom trees are mostly present in wetland areas at low altitudes, and sometimes co-exist with local bangkal (genus Nauclea) trees. Interestingly, while locals identified some of the collected species as kratom through botanical assessment, mitragynine was not detected in some selected sampling sites. Remarkably, among tree parts collected, only leaves and twigs showed evidence of mitragynine, suggesting further disparity among kratom tree parts. On the other hand, DNA barcoding technique was utilized to discern the species level identities of claimed kratom trees in the field, which revealed that acquired plant specimens that were found positive for mitragynine were suggested to be Mitragyna speciosa, the specific kratom species being monitored by the UNODC.
Given that the present laboratory findings confirmed the existence of kratom (Mitragyna speciosa) in the country, it is of great importance for the Philippine government to implement strict monitoring and scientific evaluation on the potential threats of the said plant-based NPS. Preliminary results can also assist law makers to possibly develop regulations in the future, since this paper is a pilot forensic study for kratom found in the Philippines. tigue. It is also used as alternative medication to treat certain illnesses such as muscle pain, diarrhea, hypertension, as well as opioid withdrawal [5] . In the above-mentioned countries, Kratom is normally consumed by chewing the fresh leaves and smoking dried leaves, or even drinking the brewed leaves and barks [6] .
Although several studies strongly confirm Kratom's essential usages, the addictive and abuse capability of Kratom mainly associated to its narcotic component, mitragynine, has gained attention among international drug law enforcement agencies [7] . In fact, the UNODC categorized and Krypton [10, 11] . In fact, the Philippines being one of the few countries that do not put restrictions on Kratom or its alkaloid, mitragynine, already have existing reports of online selling of Kratom products which are being marketed as vitamins and supplements [12] . Additionally, Kratom's botanical, taxonomical and chemical data are well studied in various countries; however, in the Philippines, there is a scarcity of scientific records.
Because of these underlying conditions, a Kratom pilot research exploration was conducted in various geographical locations in the Philippines as there are confirmed reports suggesting that Kratom trees are abundant in that country [13] . In specific, this study aims to obtain extensive information on the distribution of local Mitragyna speciosa existing in the country and determine the possible presence of mitragynine in different tree parts among claimed Kratom trees. Even though detection of mitragynine can be a major investigarive tool in identifying potential Mitragyna tragynine analogues have been isolated from the aforementioned species such as 7-hydroxymitragynine, speciogynine, paynantheine and speciociliatine. However, since mitragynine is the major constituent of Kratom, the said alkaloid is commonly used as the marker compound for the identification and potency determination of Kratom in a variety of products [2] .
Mitragynine in Kratom is classified as a psychoactive drug that gives stimulating and analgesic effects depending on the level of consumption [3] . In specific, consuming Mitragyna speciosa leaves in small quantities results in stimulating effects, while a higher dosage mimics the effects of opium usage [4] . For instance, the said plant substance is conventionally used by South East Asian farmers, most especially in Thailand and Malaysia, to combat fa-
Introduction
Mitragyna speciosa, which belongs to the Rubiaceae family, is a plant native to numerous tropical countries and commonly referred to as Kratom. This species can grow from 10 to 25 meters in height with straight trunks, smooth barks, clustered round yellow flowers, and oblong shaped fruits. Leaves are dark green and glossy, about 8.5 to 14 centimeters long, and 5 to 10 centimeters wide. Its leaves are smaller at the ends of the branchlets, pointed at the tip, rounded or somewhat heart-shaped at the base [1] . speciosa in collected alleged Kratom samples, this method can still not be used absolutely to authenticate claims of Mitragyna speciosa in the field. Thus, DNA barcoding was utilized in this research since this approach is well established at species level identification, and is independent of plant age and environmental parameters that might affect chemical detection of mitragynine in suspected samples [14] . It is also worth noting that even Filipino taxonomists concentrating on the plant morphology of Mitragyna species are also lacking.
Among different
The expected scientific data will be vital in assessing important factors such as health risks and abuse potential of existing Philippine Kratom (Mitragyna speciosa) needed by anti-drug policy makers in the Philippines for crafting prospective regulations in the future.
Materials and Methods

Sample Collection and Survey
Since Kratom, locally known as Mambog, was previously reported to be present in several provinces in the Philippines [15] , the researchers coordinated with the De- 
Chemicals and Reference Standard
Mitragynine Extraction
All gathered samples were stored at room temperature and were washed with water and air dried before be- The extracts were then reconstituted with methanol, and diluted aliquots were taken for instrumental analysis using GC-MS.
GC-MS Analysis
All samples for qualitative determination of mitragy- 
DNA Analysis
Leaf specimens previously confirmed to contain mitragynine by GC-MS analysis were subjected to DNA barcoding method using chloroplast rbcL markers. Genomic 
Results and Discussion
It was noted that the majority of the suspected Kratom trees in the sampled sites coincide with the general botanical features of Kratom previously discussed. Importantly, tive herbal medicine to treat diarrhea and wounds, which is congruent with former literature [21] . Remarkably, a few elder respondents reported its recreational use giving effects similar to Marijuana. Overall, the preliminary survey suggests that Kratom's recreational use in the Philippines is not popular at present (Figure-6 ). This study further implies that it is difficult to rely on botanical identification of Kratom, which is prone to error since most of the claimed local Mambog trees are morphologically similar. This practice will certainly cause difficulties in identifying mitragynine containing species, as manifested by the recent findings that showed that not all samples claimed to be Kratom species by locals contained mitragynine. This concern can be significantly associated with the factual evidence that there is a dearth of literature on Kratom's morphology in the country. Therefore, it is suggested that Kratom is best verified by detecting the presence of mitragynine, which is unique to Mitragyna speciosa, and authenticate its species identity using DNA barcoding technique to address prevailing uncertainty on Kratom's botanical identification. Never-have an acidic environment [18] . Hence, this further suggests that local Kratom trees in the said location are naturally grown in watery areas and non-acidic environments [19] . Meanwhile, the present findings further suggest that aside from the said optimal habitat of Kratom, the said species can also be seen in plain land areas, as revealed by 
Conclusion and Recommendations
